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Summary of Topics to be Covered

Å Brief review of clouds and aerosols in the atmospheres of terrestrial 

planets in our solar system

ï Focus on Venus, our cloudy neighbor

ï Quick looks at Earth, Mars, and Titan

Å Absorption, emission and scattering solar and thermal radiation by 

clouds and aerosols

Å A quick introduction to what we might be able to learn from the optical 

properties, composition and vertical distribution of clouds and aerosols 

in terrestrial exoplanet atmospheres
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Learning About Clouds on Venus

Venus can be detected in 

transit as well as by direct 

imaging.

Å Observations of the 

transit of 1761 provided 

the first evidence that 

Venus had an 

atmosphere.

Planetary Science pioneers used a 

variety of methods to determine 

the nature of the Venus clouds

The featureless 

appearance of Venus of 

Venus at visible 

wavelengths provided early 

evidence that the planet 

was shrouded by clouds.  
Å Early observers assumed 

that these were water 

clouds

Å UV photographic 

observations from the late 

1920s provided the first 

evidence of the UV features
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Nature of the Venus Clouds

Particle Composition and 

Size from Polarimetry

Particle composition from 

Thermodynamics

Hansen and Hovenier, 1974 Young, 1983

As the observations 

improved, they provided 

additional constraints on 

the cloud composition 

and physical properties.

Å Thermal IR 

observations 

indicated cloud-top 

temperatures near 

240 K

Å Spectroscopic 

observations showed 

very low water 

amounts, indicating 

that a desiccant was 

suspected (Sill, 1972)
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A Spacecraft view of the Clouds of Venus
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The Venus 

clouds are 

spherical 

droplets  

composed 

primarily of 

concentrated 

(75-85%) 

sulfuric acid. 

The main cloud 

deck consists of 

three discrete 

layers spanning 

the altitude 

range 47.5 to 70 

km (30 hPa to 3 

bars).


